INTRODUCTION
============

It is critical to treat perianal abscess with a proper selection of antibiotics as well as surgical drainage. Along with these treatments, efforts should be made to locate lesions and metastatic lesions associated with infection. Various aerobic/anaerobic strains might be responsible for perianal abscess. According to a recent study in Taiwan, *Escherichia coli* was the major pathogen responsible for perianal abscess in patients without a history of diabetes mellitus, whereas *Klebsiella pneumoniae* was found to be responsible in patients with diabetes.[@B1] *K. pneumoniae* , a gram-negative short bacillus, causes invasive infections such as pneumonia and urinary tract infections, and is also known to be the major pathogen responsible for pyogenic hepatic abscess in Asia.[@B2],[@B3],[@B4],[@B5] Risk factors for invasive infections include diabetes mellitus and a history of abusive alcohol consumption.[@B6],[@B7],[@B8] However, no study has been published focusing on *K. pneumoniae*-induced proctitis in South Korea or indeed other countries.

In the present study, we report the case of a patient with diabetes mellitus and a history of alcohol abuse, and review the relevant literature; the patient presented with severe *K. pneumoniae*-induced proctitis, as well as perianal abscess, and was thus treated with incision drainage and empiric antibiotics.

CASE REPORT
===========

A 61-year-old man complained of abdominal pain and perianal pain, and was missing meals due to loss of appetite over two weeks before admission. He was hospitalized because his serum creatinine level was 5.28 mg/dL after examination at a nearby hospital. He was on medication for diabetes mellitus, which was diagnosed five years ago, and informed us that he had been drinking two bottles of Soju (Korean vodka, approximately 20% alcohol v/v) four times per week for the last 40 years. He drank particularly heavily every day over the two weeks prior to admission. Over the last 35 years, the patient had been smoking 1.5 packs of cigarettes per day.

At admission, his blood pressure, pulse, breathing rate, and body temperature were 106/68 mmHg, 100 pulse/min, 20 breaths/min, and 37.1℃, respectively. The patient had acute signs, abdominal pain, and mass lesions accompanying oppressive pain upon rectal examination. In subsequent blood tests, white blood cell count, hemoglobin, platelet count, and CRP were found to be 9,000/mm^3^, 12.6 g/dL, 43,000/mm^3^, and 23.29 mg/dL, respectively. In the biochemical analyses of serum, total protein, albumin, BUN, creatinine, total bilirubin, AST, ALT, glucose, and glycated hemoglobin were 7.5 g/dL, 3.3 g/dL, 82.2 mg/dL, 2.6 mg/dL, 2.28 mg/dL, 57 IU/L, 77 IU/L, 287 mg/dL, and 7.7%, respectively. Radiological examinations, such as abdominal CT to assess oppressive pain in abdominal and perianal areas, could not be performed owing to the elevated serum creatinine levels.

After sufficient supply of fluids, his creatinine level was normalized but he experienced a high fever (38-39℃) and diarrhea on the 4th day of hospitalization. Blood and fecal tests were performed, and ciprofloxacin (800 mg) was administered via intravenous injection. His symptoms were not alleviated, and he underwent sigmoidoscopy on the 7th day of hospitalization.

The endoscope was inserted up to the sigmoid colon (anal verge 30 cm). In the sigmoid colon, there was intestinal mucosa edema with gastric ulceration covered by yellowish exudates. Most ulcers were round-shaped and relatively deep, and their boundaries were clear and accompanied by rubefaction. In the rectum, more excessive yellowish extrudes were shown with deeper and bigger ulcerations, covering most of intestinal mucosa ([Fig. 1](#F1){ref-type="fig"}). The bases and boundaries of the ulcerations were biopsied, and nonspecific chronic inflammation was found ([Fig. 2](#F2){ref-type="fig"}).

In blood and stool culture tests, no strain was identified. Owing to the possibility of pseudomembranous colitis, stool culture and toxin tests were performed to check for *Clostridium difficile* infection, and metronidazole (1.5 g) was administered via intravenous injection. Even though the results were negative for *C. difficile*, and metronidazole was administrated, the patient still complained of fever and diarrhea, leading us to administer vancomycin (500 mg, orally) on the 10th day of hospitalization as an empiric prescription for a differential diagnosis of pseudomembranous colitis.

The administration of vancomycin did not alleviate his severe fever and diarrhea, and the patient therefore underwent follow up sigmoidoscopy. In the follow-up sigmoidoscopy, the lesions were found to be seriously aggravated. The entire rectum was covered with white-yellowish extrudes and the intestinal mucosa was damaged and had a spider web appearance ([Fig. 3A](#F3){ref-type="fig"}). The intestinal mucosa was seriously damaged, and intestinal lumens were indistinguishable, making it impossible to insert the endoscope any further than the rectum. An abdominal CT scan was performed in order to monitor the range of lesions and their surroundings.

In addition, on the 15th day of hospitalization, the patient underwent rectal MRI as the mass-like lesions with oppressive pains in the anus had not improved, and an anal fistula opening accompanying ulcerations was suspected ([Fig. 3B](#F3){ref-type="fig"}). Upon abdominal CT and rectal MRI, multiple edemas were found on the wall of the entire sigmoid colon and rectum, while the proximal colon and small intestinal walls seemed relatively normal. In and around the rectum and anus, there were abscesses accompanied by gas, rectal fistulas, and anal fistulas ([Fig. 4](#F4){ref-type="fig"} and [5](#F5){ref-type="fig"}). We deemed that internal medications would not be effective. Therefore, the patient underwent sigmoidostomy as well as perirectal abscess incision and drainage on the 16th day of hospitalization. Upon pus culture, the presence of extended-spectrum beta-lactamase producing *K. pneumoniae* was confirmed; therefore, the antibiotics were switched to ertapenem. Ertapenem (1 g) was administered intravenously over two weeks, and the patient was discharged on day 17 as his symptoms had improved.

Discussion
==========

According to a multi-institutional study, 21.1% of *K. pneumoniae* was found in the stool culture of healthy subjects. Of them, 4.9% represented serotype K1 *K. pneumoniae*.[@B4] *K. pneumoniae* is able to form colonies in the oral cavity, skin, and intestines. *K. pneumoniae* can also cause invasive infections in the respiratory tract and urinary tract, and the major risk factors for such infections are excessive drinking and diabetes mellitus.[@B9],[@B10],[@B11] In a recent study, it was found that *K. pneumoniae* was mainly responsible for perianal abscess in diabetes mellitus patients.[@B1] Further, in another study, it was demonstrated that gram-negative strains were identified in 59% of cultures from the pharynx of chronic drinkers, of which *K. pneumoniae* was the most prevalent.[@B12] Diabetes mellitus is known to impede white blood cell functions, chemotaxis, and phagocytosis, thereby increasing the risk of invasive infection.[@B13] Drinking also increase the risks of invasive infection as it induces the dysfunction of macrophages, thymus-derived lymphocytes, and B lymphocytes, and hinders the formation of reactive oxygen species.[@B14]

The present case of a patient with diabetes mellitus and a history of alcohol abuse might be related to poor glycemic control due to daily drinking over the two weeks prior to hospitalization, thus allowing *K. pneumoniae* to form intestinal colonies and induce an invasive infection. In the pus culture, we were able to isolate extended-spectrum beta-lactamase-producing *K. pneumoniae*. This might be because general *K. pneumoniae* was responsible in an early stage of infection, and \"superselection\" occurred upon exposure to empiric antibiotics. In South Korea, invasive infections induced by *K. pneumoniae* commonly present with hepatic abscess, while some may cause metastatic infections too.[@B3],[@B15] In a study conducted in Taiwan, of 187 patients with primary liver abscess due to *K. pneumoniae*, 12.3% had metastatic infections.

Among the patients with metastatic lesions (23 patients), there were 14 cases (60.8%) of endophthalmitis, 10 cases (43.4%) of pulmonary abscess, six cases (26.0%) of brain abscess, five cases (21.7%) of prostate abscess, two cases (8.6%) of osteomyelitis, and one case (4.3%) of psoas abscess.[@B16] In addition, in common with the present case, there are a few reports suggesting that *K. pneumoniae* can induce metastatic infections accompanying perianal abscess. For instance, Jung et al. reported that *K. pneumoniae* induced endogenous ophthalmitis accompanying abscess on the prostate as well as the tissue surrounding the anus. In another case, Lee et al. also reported chronic inflammatory demyelinating polyradiculopathy accompanying perianal abscess induced by *K. pneumoniae*.[@B17],[@B18] To the best of our knowledge, however, no study has been reported a case of *K. pneumoniae*-induced colitis/proctitis with perianal abscess in South Korea or other countries.

In the present case, empiric antibiotics did not alleviate *K. pneumoniae*-induced sigmoid colonic and rectal infections. Instead, the symptoms were aggravated, and fistula and abscess formed, leading us to perform surgical drainage. In a domestic study, the causative organism was identified in 40%[@B19] of infectious colitis cases, while we were unable to isolate the causative organism in stool or blood cultures. Furthermore, it was not possible for us to find the causative organism from tissue culture or endoscopic biopsy, and empiric antibiotics were therefore provided.

Causative or accompanying lesions in the abdominal cavity were not identified because of acute renal failure present at admission, which made medical imaging tests impossible. No improvement in symptoms was found with antibiotic treatment, although renal function was improved. Therefore, abdominal contrast-enhanced CT was performed, revealing an abscess producing gas in the rectum and anus. Immediate surgical drainage was performed for the perianal abscess, and extended-spectrum beta-lactamase-producing *K. pneumoniae* was isolated from the abscess culture. The antibiotics were replaced with ertapenem, and proctitis and the perianal abscess subsequently improved. There are 77 serotypes of *K. pneumoniae* , and of these serotype K1 and K2 possess the most significant virulence and resistance to phagocytosis.[@B20] Although we did not investigate the serotype of *K. pneumoniae* in this patient, it is likely that either serotype K1 or K2 *K. pneumoniae* induced the infections, giving rise to the rectal and perianal abscesses.

Even though infectious colitis is commonly treated with fluids and empiric antibiotics, immediate imaging examinations such as CT and MRI should be performed in situations where such antibiotics do not improve symptoms in order to diagnose complications such as fistula opening and abscess. In addition, early administration of proper antibiotics via appropriate culture tests using relevant specimens and immediate surgical means (e.g., drainage and fistulectomy) are warranted to prevent the necessity for major surgery.

The present report is the first domestic/international case report and literature review of a male patient with a history of diabetes mellitus and a history of chronic drinking treated with incision drainage and sigmoidostomy for perirectal/perianal abscess and fistula opening, as well as severe proctitis induced by *K. pneumoniae* infection. Early imaging tests, as well as appropriate treatments, are critical for the successful treatment of colitis that is not improved by the administration of fluids and empiric antibiotics.
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![Colonoscopic findings on the 7th day of hospitalization. Multiple, various-sized ulcers with yellowish exudate in the rectum and sigmoid colon are seen.](ir-13-85-g001){#F1}

![Histologic findings. Intact mucosal architecture and non-specific chronic inflammation are seen (H&E stain, ×100).](ir-13-85-g002){#F2}

![Colonoscopic findings on the 14th day of hospitalization. (A) Destroyed colonic mucosa with ulcers in the rectum is seen. (B) Perianal fistula opening and ulceration.](ir-13-85-g003){#F3}

![CT enterography on the 14th day of hospitalization. (A) An air-containing abscess in the perisacral lesion is seen. (B) A A B perirectal abscess is seen.](ir-13-85-g004){#F4}

![MRI on the 15th day of hospitalization. (A) A perirectal fistula is seen (arrow). (B) A perianal fistula A B is seen (arrow).](ir-13-85-g005){#F5}
